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Description 

FIPinOFTHE INVENTION 

s pool] The present Invention coneemes conjugates consisting of a carrier molecule linked to an organic molecule 
able to efficiently produce singlet oxygen after Irradiation suitably derivatized as to react with an amino or thiol group 
ot the carrier molecule. Said conjugates are able to work out a biocldal action on various kinds of cells, either h vivo 
or in vitro, once activated with radiattons In the near UV; they may be used either tor therapeutical or diagnosiK aim. 

10 PRIOR ART 

[0OO2] It is known that organic mdeeules, able to efficiently produce singlet oxygen as a result of Inadiatlon, have 
photoenhanced blocidal activity. The biocldal activity ol the molecules shows itself against essentially every living forni 
such as vinjses, fungi, bacteria. Invertebrates, vertebrates, eukaryole cells [sea J.B. Hudson et al.: Phami. Ther. 49. 

15 181 (1991); J.R Hudson et a!.: Chemosphere 19. 1329 (1989); J.B. Hudson et al.: Chemosphere 18. 2317 (1989)). 
[0003] The biocldal properties make these molecules extremely interesUng for a great number of applicatfons in 
therapy. However the practical application of the above mentioned molecules is strongly limited because they are 
powerful contact allergens and cause, once administered and irradiated, erythemas, pruritus and hyperpigmentatkxi 
tor periods of weeks and months [see G.H.N. Towers et al.: Contact Dermatitis 5, 140 (1978); W. Rampone et al.: J. 

so Invest. Demiatol. 87. 354 (1 986)]. It is thus obvious the Interest to develop compounds whfeh. while keeping the desired 
bkxidal capabOities, do not show the undesirable side effects. 

DETAILED DESCRIPTION OF THE INVENTION 

zs [0004] Now it has been surprisingly discovered that it is possible to remove the negative effects related to the use 
ol the above menttoned molecules keeping unaltered their biocldal properties by conjugating the organk: molecule able 
to produce efficiently singlet oxygen after irradiatnn to a carrier molecule able to direct it on a definite biotogical target. 
According to a partreular embodiment of the present Invention the organk: molecule able to produce efficiently singlet 
oxygen after inadiatlon is a molecule having general lonnula (I) 

30 
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40 Wherein Z,, Z2, Z3 equal or different one another are S or O. suitably derivatized as to react with an amino or thiol 
group of the carrier molecule. 

[0005] According to a further particular embodiment of the inventton the organkj molecule able to produce efficiently 
singlet oxygen as a result of irradiation Is the 2,2':5'.2"-terthiophene (hereinafter abbreviated as a-T) molecule having . 
formula (I) in which Zi=Z2=Z^S. 
4S [0O06] According to the invention the carrier molecule is selected from the group consisting of: antibodies (native, 
monoctonal or recombinant) peptkles. haptamers (nucleic acids with the capability of a selective bond toward a target), 
sugars, or other analogous carriers able to direct the derivative having fonnula (I) toward a biobgical target as for 
example the avUfin-biotin conjugate. 

[0OO7] In particular the terthienyl compound may be derivatized with a group able to react with amino groups (for 
so example skle chains of lysine reskiues in peptides or proteins), with thbl groups (for example side chains of cysteine), 
with suitably modified saccharide residues of the carrier molecule or with avkJin and/or biotin utilizing the functional 
groups present in these molecules; these solutions allow to conjugate the terthienyl derivative with a wide spectrum 
of different molecules. 

[0008] The derivatization of the terthienyl compound Is cabled out preferably in position 2. 
ss [0009] When the terthienyl derivative is linked to Avidin and/or Biotin the conjugate object of the present invention 
may be directly Ibnned in vivo separately admbiistering the part formed by Bbtin bound to the carrier molecule and 
the part formed by Avidin bound to the a-T derivative or vice versa. 

[0010] The utility of these systems consists in the fact that they alk>w the administration of an inferior quantity of the 
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a-T derivative without lowsring the potential therapeutic olficiency ol the molecule, making it available various o-T 
tJerivatlvefi conjugated t»oth to Biotin and Avidin. In this case the a-T system is mediated by the Avidin-Biotin bond (Kan 
= 10<5) which makes It possible the Immobilization ol the a-T molecula on the patogenic agent in subsequent steps 
by binding the Avklin to the antibody and thereafter administrating the a-T molecule linked to Biotin or by using a 
5 biotinylated antibody, then giving AvWin and finally o-T linked to Btotin according to a three step protocol, or allows an 
amplification of the administrablo a-T quantity (thanks to the tetravalency of the Avidin molecule). 
[0011] TTie conjugate according to the invention, as previously defined, may be used either for the topical treatment 
of superficial diseases (melanomas, eye diseases, f unglneous or viral skin Infections) or vehlculated by intramuscular 
or intravenous way. 

10 [0012] iri the case of topical administration the compositions commonly provided for this aim will be used such as: 
ointments, creams, unguents containing the compound having fonmula (I) in combinatton with the suitable diluents 
known in the state of the art for this kind of applnations. 

[0013] The composltton will be directly applied in the area of interest, then the part will be washed in order to reduce 
the presence of a-T near healthy celte but without compromising its kicalization on the pathogen and finally submitting 
IS the part to irradiattan with light of the near ultiavk>let (about 360 nm) or simply exposing the treated part to the sunlight 
[001 4] In the case of the Injectnns the active product will be dissolved in the suitable Uqukls phystetagically acceptable 
lor the preparation of injectable solutions. 

[0015] In this case the subsequent irradiation, required to activate the molecule, may be carried out using optical 
fibres and the correlated surgical techniques. 
20 [001 6] Some examples of preparation of products according to the invention are described hereinafterf or explicative 

but not limitative aim. 

[001 7] In particular, in the examples 1-7 attenwards reported the preparatton of derivativos of the 2,2':5',2terthienyi 
suitably functionalized in order to covalently react wnth amino groups present on the carrier molecule is described; in 
the examples 9 - 1 1 the functlonalizatlon is carried out to allow the anatogous reaction with thiol groups present on the 
25 carrier molecule; in the example 1 2 the f unctionalization is carried out to alkw the analogous reaction with saccharide 

groups. 

[0018] In the example 1 3 the funcltonalization is carried out to albw the same reactton on thyrosine or hystidine 
residues. 

[001 9] Examples 14 and 15 refer to Biotin derivatives preparation. Examples 16-19 refer to conjugates preparation 
30 according to the inventton; and finally the examples 20 • 26 describe tests on the biocidal activity of the considered 
products. 

tt-T t3ERIVATIVES REACTIVE TO AMINO GROUPS AND CORRES PONDING INTERMEDIATES Example 1 " 
3S [0020] 5-Formyl-2.2':5'.2'-terthk)phene|(o-T) CHO]. 




« [0021 ] The preparatton has been dona according to the procedure described by R. Rossi ot al. Tetrahedron 47, (39) 
844360(1991). 

[0022] 44.8 mmol of N-methylformanilide and 40.7 mmol of POCI3 are mixed at room temperature and the solution 
stirred for 15'. 

[0023] A solulton ol 2.2':5'.2- terthiophene (40.7 mmol) is added in 200 ml of drchloromBthane and the resulting 
so mixture is stirred while refluxing for 40 h. 

[0024] Then the mixture is poured in a 10% HCI solutkm, stired for 1 h and extracted with dichloromethane. 
[0025] The organic extracts, washed with a NaCI solutton and dehydrated are then dry evaporated. The residua Is 
purified by column chromatography (silica gel, benzene) to give a goltfyeltow crystalline solid, m.p.: 137-8 'C. 

Example 2 

[0026] Mothyl(E)-3-(2,2':5'.2Merthien-5.yl)propenoate. 
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CH=CH-C0OCH3 



[0027] 59 mg of sodium hydride are added to a solution of 358 mg of dimethylphosphonoacetate in 50 ml of anhydrous 
THF. cooled to 0 °C, and the resulting solution previously stirred tor 30 mnutes, is brought back to the room temperature 
by stirring for further 15 minutes. 500 mg (1.79 mmol) ol the aldehyde obtained in the example 1 are then added 
portionwise. and the reaction mixture is stirred for two hours. Then the solvent is evaporated and the residue treated 
with water. The yellow solid obtained Is dried and crystallized from AcOEt; m.p.: 197-99 'C. 



Calculated C: 57.80 H: 3.64 
Found C: 57.27 H:3.47 



so NMR (CDCI3. 200 MHz): 7.24-7.01 (m, 7H. a-J), 7.73 (d, 1 H, =CH-COOCH3); S. 18 {d, 1 H. o-T-CH=); aSO (S.-3H. CH3). 
Example 3 

[0028] (E)-3-(2,2':5',2'-tef1hien.5-yl)propenoic acid. 



COOH 



[0029] SO mg of the ester obtained from the example 2 are suspended in 3 ml of methanol. 0.5 ml of a 20% KOH 
35 solution are added to the suspension and the reaction mixture is refluxed for 56 h. At the end of the reaction the solvent 
Is diy evaporated, the solid is treated with 6N HCI and extracted with chlorolorm. 

[0030] The washed, dehydrated and evaporated extracts give a yellow solid; m.p.: 300 °C (dec). NMR (DIulSO. 200 
MHz): 7.67-7.09 (m, 7H. a-T); 12.4 (s, b. 1H, COOH); 7.71 (d. 1H. =CH-COOH): 6.15 (d. 1H, a-T-CH=). 

40 Example 4 

[0031] (E)-3-(2,2':5'.2'-terthlen-5-yl)propenolc acid N-hydroxy succinimido ester. 

QLjj^jJp-CH=CH-COO-/^] 

0' 

55 0.063 mmol ol the acid obtained in the example 3 are suspended in 2 ml of OMR 1 .5 equivalents of N-hydroxysuccin- 
Imids are subsequently added to the suspension, the reaction -mixture is stirred at room temperature and 0.063 mmol 
of dicyclohexylcarfaodiimide solubilized In 5 ml of distilled dichloiomethane were added. 

[0032] The mixture is stirred at room temperature for 48 h. The solid obtained, constituted for the major part of 
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dicyclohexylurea, is nitered out and washed with a little dichloromsthaiie. The solutions are pooled, diy evaporated in 
order to retnove the OMF, then the solid is treated with dichloiomethane. The residual dicyclohexylurea. which is sep- 
arated again, is removed and the solutkm evaporated after being water washed and dehydrated. A yellow solid is 
obtained. 

5 NMR (CDCI3, 200 MHz): 7.24-7.01 (m, 7H. a-T); 7.73 (d. 1H. sCH-COOCHg); 6.18 (d. 1H. o-T -CH^): 2.84 (s. 4H. 
succinimide). 

Example S 

10 [0033] N-5-methyl-(2,2':5*.2"-terthien-5-yl)-|.prolina. 



IS 




:ooH 



0.58 mmol of aldehyde described in the example 1 are suspended in 30 ml of methanol at room temperature and 1 . 1 5 
mmol of proline 'and 300 mg of molecular sieves are added to the susponsbn. 

[0034] After having saturated the reaction mixture with nitrogen, 100 mg of sodium cyanoborohydride are added and 
the mixture stirred for 12 h at room temperature. Atthe end of the reaction the solvent is dry evaporated and the greyish 
residue, after being treated with water and upon the elimination of the molecular sieves, is filtered. 
[0035] A light yellow solid is obtained; m.p.: 157-163 'C (dec.) (MeOH-DMF) darkening after light exposure. 



Analysis: Ci8H,7NOiS3.l/2 HjO PM = 384.5 


Calculated 
Foimd 


C: 56.63 H: 5,02 N: 5,09 
C: 56.88 H: 4,74 N: 5,10 



NMR (DMSO, 200 MHz): 7.52-6.96 (m, 7H, o-T); 4.04 (AB sys. 2H, CHa-N); 3.51-3.37 (m, 2H, Pro); 3.15-3.00 {m. 1H. 
Pro); 2.7-2.52 (m. 1H, Pro); 2.21-2.0 (m. 1H. Pro); 2.0-1.55 (m, 2H. Pro). 

35 Example 6 

[0036] N-5-methyl-(2,2':5'.2Merthien-5-yl)-l-proline-N-hydroxy succinimido ester [o-TPOSul. 




COO-N 



0 



6' 

[0037] 0. 1 3 mmol of hydroxysuccinimidoare added, at once, to 0.1 3 mmol of the compound obtained In the previous 
example, suspended In a solution of DMF 3 ml and dichloromethana 5 ml. The suspension is sonicated to allow tor 
maximum solubilization of the reactants and added, at room temperatuie, with 0. 13 mmol of dicyclohexyl-carbodiimide 
previously solubllized in 5 ml erf dichloromethane. 

[0038] The reaction mixture is stirred for 20 h at room temperature. The obtained solid is removed by filtration and 
the dry evaporated residual solution yielded a light yellow oil which solidified by adding petroleum other to give the 
wanted product. 

[0039] NMR (CDCI5. 200 MHz): 7.26-6.87 (m. 7H, o-T); 410 (AB sys. 2H. CHa-N); 3.78 (dd, 1H, H-CO-Pro)- 3 10 
(m. 1H. Pro): 2.82 (m. 1H, Pro); 2 84 (s. 4H, succinimide): 2.39-1.80 (m. 4H, Pro). 
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[0040] In the same way the ^^■5-me1hyl-(^,2':5^2Mem)ierv«•yl)-1•protine•N-hydroxysulphosuccinirnido ester was 
prepared. 




[0041] N-methyl-N-5-methyl-(2,2-:S-,2'-terthien-5-yl)glycine. 




[0042] 0.B9 mrrral of the aldehyde according to the example 1 are suspended in 50 ml of a methanoKacetic acid 99: 
1 mixture, previously deaerated and saturated with nitrogen. 3 equivalents of sarcoslne and 0.5 equivalents of sodium 
cyanoborohydride are added at room temperature under stirring. The sUrred reaction is sheltered from light for 24 h; 
during this time an abundant yellow precipitate is fomied. 

[0043] The solid so obtained, after being separated by filtration, is dried and ciystallized from isopropyl alcohol/DMF; 
m.p.:230 'C (dec.). 



Elementary Analysis: CfgHfsNOjSg PM = 349.47 


Calculated 
Found 


C: 54.98 H:4,32 N:4.00 
C: 55.02 H: 4.27 N: 4.31 



[0044] Proceeding according to example 6 the following compounds were also obtained: 

N-methyl-N-5-methyl-(2,2':5',2'-terthien-5-yl)glycine-N-hydroxy-succinimido ester 
N-methyl-N-5-methyl-(2,2':5'.2"-tef1hien-5-yl)glycine-N-hydroxy-sutfosuccinimldo ester 
N-methyl-N-5-methyl-(2,2':5',2"-tenhien-5-yl)monomethyl succinimldate amide hydrochloride N-n)ethyl-N-5-me- 
thyl-(2,2':5',2'-terthien-5-yl)-3-p-azido-phenyl-propanamid8 
N-methyl-N-5-methyl-(2.2';5'.2'-tenhlen-5-yl)-3-(2'-nitro-5*-azido)phenylpropanamide. 

DERIVATIVES OF THE a-T REAC TIVE TO THIOL GF<OUPS AND RELATED INTERMEDIATES 



Example 8 

[0045] 5-methylaminom8thyl-2,2':5',2"-terthioph8ne. 
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[0O46] 1 .44 mmol of the aldehyde described in example 1 are suspended in SO ml of degassea methanol and added 
with 6 equivalents ol methylamine hydfochloride. 

[0O47] 0.5 equivalents of NaBHsCN are added to the suspension and the mixture stin-ed at room temperature under 
nitrogen. 

[0048] The reaction mixture is stirred for further 2 h sheltered from light then, the resuHing suspension Is partially 



[0049] The product purilied by thln layar chromatography (silica gel. chlorofomi: elhanol 93:7) allows toobtain a light 
yellow solid. 

NMR (CDCI3. 200 MHz): 7.35-«.82 (m. 7H. o-T); 3.93 (s. 2H, a-T-CH^-); 2.51 (s. 3H, N-CHg). 
Example 9 

[0050] N-methyl-N-5-methyl-(2.2':S'.2Menhien-S-yl)-bromoacBtamide [(o-T)-BrAcJ. 




CH3 

[0051 ] 0.24 mmol ol the amine obtained in the example 5 are solubOized in 50 ml of deaerated dichloromethane and 
kept under nitrogen. 

[0052] To the solution cooled to 0 'C and sheltered from light 0.24 moles of N-hydroxysuccinimido ester of brcmoace- 
tic acid are added under stirring. After 30* the temperature is left rising to room values and kept at such values for 2 h. 
[0)53] The crystalline residue which results from solvent evaporation is treated with petroleum ether and purified by 
thin-layer chromatography (silica gel. chlorofonm). The light yellow crystalline solid obtained has m.p.:107-9 •C. 



Analysis: C,6H,4Brl<OS3 PM = 412.36 



j C: 46.60 H:a44 N: a39 
Found I C: 46.80 H: 337 N: 3.42 



NMR (CDCI3. 200 MHz): 7.23-6.88 (m. 7H. o-T); 4.72 and 4.68 (s. 2H. o-T-CH,); 3.10 and 3.02 (s. 3H. N-CH,); 3.95 
and a89 (8. 2H, CO-CH2-). 

Example 10 

[0054] S.S - pyridyl- dithio-N-mothyl-N-5- methyl- (2.2':5'.2'-terthien-5-yl)-propanamide. 




CH2/SJ-C0CH2CH2SS 
CH3 
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[0055] 0.20 moles of the amine obtained in the example 5 are eolubHized in 30 ml of distilled, degassed and saturated 
with nitrogen dichloromethane. The solution le cooled to 0»C and. sheltered liom light and undar stirring, acWed with 
0.22 mmol of S.S-pyridyl-dithiopropionic-N-hydroxysuccinimido ester (SPDP) acid. Alter 1 h the solution is left rising 
to room temperature and stirred for further 48 h. The solvent is then fully evaporated and the residual product purified 
s by column chrDrratogiaphy (silica gel, chloroformAnethanol 98:2). 



Analysis: C^^^sf^^ PM = 488.7 
Calculated j C: 54.06 H:4.12 N:5.73 
Found I C: 53.57 H:4.11 N: 5.72 



NMR (CCXJIj, 200 MHz): 7.22-6.85 (m. 7H. o-T); 4.65 and 4.57 (s. 2H. CHa-N); 2.93 and 3.00 (s. 3H. N-CH3); 8.44 
(ddd, 1 H, Py); 7.75-7.58 (m. 3H. Py); 3.13 (t. 2H, CHg); 2.78 (t, 2H. CHJ. 

js Example 11 

[0056] N- methyl-N-5-methyl-(2,2':5'.2'- terthien-5-yl)-4 - (N-malelmidomethyl)oyclohexyl-l-carboxyamido. 



ss 




[0057] 0.27 mmol of amine prepared according to the example 8 are solubilized in 2 ml ot DMF. 
30 [0058] The solution is diluted with 30 ml of dichloromethane nitrogen saturaled and cooled to 0 'C. 0.30 mmol (1 . 1 
equivalents) of succinimidyl-4-(N-maleimidomethyl)-cyclohexano-t -carboxylate (SMCC) are added to the solution un- 
der stirring. Then the reaction mixture is warmed to 35 for 12 h and subsequently added with further 0.09 mmol of 
SMCC. After 24 h of stirring the solvent b evaporated and the residual solid is purified by column chromatography 
(silica gel; CHCIs) obtaining a crystallhe solid. 

3S 

g-T DERIVATIVES CONJUGABLE TOSACCHARIDIC RESIDUES 
Example 12 

40 [0069] N"-mothyl-N<»-5-methyl- (2.2": 5'.2Merthien-5-yl) glycyl hydrazide. 



H2NCH2CONH-NH2 
CH3 

[0060] 0.5 mmol of the product obtained as described in the example 7 (N - methyl-N-5-rrethyl-(2,2":5',2'-tBrthien- 
5-yl)glycine-N-hydroxysuccinimido ester) solubilized in 5 ml of anhydrous THF, are added drop by drop to 5 ml of a 
solution of hydrazine hydrate in 5% THF at 0 "C, under vigorous stirring. 
55 [0061] After 4 h the reaction mixture is evaporated and the oily residue purified by column chromatography (silica 
gel; CHCiyCHaOH 95:5) to give a Hght yellow solid; m.p.:158 'C. NMR (CDCI3, 200 MHz): 7.18-6.71 (m, 7H, a-T); 
3.65 (s, 2H. CHg); 2.27 (s, 3H, N-CHg); 3.08 (s, 2H. N-CH2-CO): 8.01 (s. br ex, 1H, NH); 3.75 (s. br ex, 2H, NHj). 
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g-T DERIVATIVES CAPABLE OF REACTING WITH THYROSINE AND HYSTIDINE RESIDUES 

Example 13 

[0062] NHn8lhyl-N-5-me%l(2.?:5',2M8rthien-5-yl)-p-amiriobenzainid8 
c-T DERIVATIVES LINKED TO BIOTIN 



[0063] N,N'-dimet>iyl-N-5-methyH2.?:5'.2Mert)iien-5-yf)-N-biotlnyl-1 .2-diainlnoethano 




0 

CH3 CH3 



[0064] 0.2 mmol of the aldehyde obtained In the example 1 are suspended In 30 ml of a CH3OH/CH3COOH (99:1 ) 
mixture. 

[006S] 2 Equivalents of N,N'-dimethyl-N'-t]iotinyl-1,2-dlamlnoethane and 0.5 equivalents of sodium cyanoborohy- 
dride are added to the nttiogen satured suspension. 

[0066] The suspension is stirred for 48 h then the solvent is evaporated, the residue is treated with water, filtered 
and purified by HPLC. 

Example 15 

[0067] N-methyl-N-(2,2':5',2"-tef1hien-5-yl)-m8thyl-biotinaniide 

[0066] 91 mg (0.44 mmoles) of dicyclohexylcarbodiimlde are added to a suspension of 107 mg (0.44 mmoies] of 
Blotin and 55 mg (0.48 mmoles) of N-hydroxysuccinimide in DMF (1 .5 ml). 

[0069] The mixture Is stirred at room temperature for 20 h and thereafter 140 mg (0.48 mmoles) of N-methyl-N-(2,2': 
5',2'-terthiophen-S-yl)methylamvie solved in 10 ml DCM are added. 

[0070] After 3 h at room temperature the formed dicyctohsxylurea is filtered off and the organic phase is washed 
with H2O and diyed over Na2S04. The solvent is eliminated by evaporation and the obtained solid is purified by HPLC 
(H2Qn'FA0.1%-MeOH). 

lion of the carrier 



Example 16 

Conjugate (a-T)-concanavalin A. 

[0071] 100 ^1 of a solution of alPOSu 16.5 mg^ml are slowly added to 2 mg of concavalin A (produced by Sigma 
Company) (final cone. 3.5 x 10-^ mmol) solubilized in 0.25 ml of 100 mM phosphate buffer (pH 8). The obtained 
suspension is gently stirred for a night at 4 *C in thedark. After centrifugation, the sumatant, constituedof terthienylatad 
Concanavalin A Is purified by gel filtration on Sephadex G25 collecting the fractions showing a characteristic fluores- 
cence. 

[0072] The terthienylated concanavalin A has been characterized in terms of moles of a-T per mole of protein and 
this value turned out to be equal to 10. 
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Example 17 

[0073] Conjugate (a-T)-suocinyl ConcanavaHn A (SuConA). 

[007^ The terthienylation reaction ol the SuConA has been worked out in a way analogous to what reported in the 
s example 13. 

(007q The moles ol a-T per mole of protein ratio turned out to !» equal to 1 .5, thus lower than the conjugate with 
concanavalin A owing to a lower availability of the amino groups. 

Example 18 

10 

[0076] Conjugate (a-T)-Avidin. 

[0077] 100 111 of solution 1 .54 mgAnl in OMSO of aTPOSu (example 6) are added to 2 mg of avidine (Boherlnger 
product) solubilized in 0.5 ml of 100 nwnol phosphate bufer (pH B). The suspension is gently stin'ed for one night at 4 
*C in the dark, centrifuged, then the conjugate is purifled by gel fiKration on Sephadex G10® eluting with 100 MM 
'5 phosphate buffer (pH 6), collecting the fluorescent fractions. 

[0078] The ratio between the number of moles of a-terthienyl introduced per mole of Avidin has been obtained from 
the molar extinction coefficient value determined for the a-terthienyl derivative compared to the proteic one and turned 
out to be equal to 7. 

20 Example 19 

[0079] Bovine Serum Albumin (BSA) has been dissolved in PBS at the concentration of 50 mg/hil; the aldehyde 
obiained according to the example 1 and the product obtained in the example 6 (aTPOSu) have been dissolved in 
dimethyl sulfoxyde (DMSO) at a concentration of 2 mg/lml. 

2S [0080] In two parallel experiments 1.8 ml of BSA solution were allowed to react for one night at 4 "C in the dari< with 
0.2 ml of the two above mentioned solutions of the a-T derivatives. The day after a small aliquot ol the two reaction 
products has been purified by gel filtration on PD-10 (Pharmacia) columns, in order to separate the terthienylated BSA 
from the tetthienyl reactants If in excess. During the gel filtration it has been obsDived that the yellowish colouring of 
the a-T derivative quantitatively co-migrated with the proteic fraction, showing that the terthienyl compounds had re- 

30 acted in quantitative manner with the protein. The raw reaction products and the products purified by gel filteration 
have finally been analysed by electrophoresis on acrylamide gel in native conditions, using fluorescein labelled BSA. 
[0081] The bands in the gel have been visualized by irradiation with ultraviolet light and then the gel has been pho- 
tographed in these conditions. Such analysis revealed that the terthienylation of the BSA urith the two reactants gave 
a fluorescence well detectable by the two bands characteristic of the BSAon native gel, whtoh migrated in a analogous 

35 way compared with the two bands of the fluorescein labelled BSA. 

Example 20 

[0082] The monoclonal antibody 225-288 [Natali RQ. et al. J. Nat Cancer Inst. 73. 13-24 (1984)] has been tunc- 
40 tionallzed with aTF>OSu at the amino-group residues using the following protocol. 

[0083] 50 ^ of a solution of aTPOSu 14 mg/ml in DMSO (final cone. 1.3 x 10-3 rnmol, 200 equivalents) have been 
slowly added, by a variable volume pipet, to 1 mg of monoclonal 225-28S at a concentration of 5 mgAnl in 100 mM 
phosphate buffer, pH 8. 

[0084] The so obtained mill(y suspension is gently stirred tor 2 h at room temperature In the dark. 
15 [0085] Alter this time the solid still present is removed by centrifugation and the soiutton of the labelled antibody is 

purified by gel filtration on Sephadex G25®. 

[0086] The monoclonal labelling has been verified recoreiing the UV spectnjm of the pooled fractions obtained by 
the liltering purification, which shows two absorption maxima both at 280 nm and 360 nm and which are respectively 
due to the protein and to the presence of alfa terthienyl derivative. 
so [0087] From the measurement of the recorded UV absoiptnns (taking into account the value of tP^^OOO \Mr^cm^ 
for the alfa terthienyl derivative used) H Is possible to estimate a labelling ratio of 3 moles of a-T per mole of protein. 

Example 21 

55 [0088] A recombinant anti-lysozyma antibody, HyHEL-10 [Lavoie TB. et al.: J. Immunol. 148,503-513 (1992)], in 
scFv configuration [(G.Winter and C. Milstein: Nature, 349. 293 (1991); D. Neri. M. Momo. T. Prosper©. G. Winter 
(1995) High affinity antigen binding by chelating recombinant antibodies (CRABS) - J. Mol. Biol.. 246, 367-377)] in 
which a cysteine residue has been cloned at the C-1erminai end of the molecule as single site of thiol-specific f unc- 
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tionalizalion (in the lollowing denoted as antibody scFv-cys), has been derivatized with the bromo acetamide omipound 
described in the example 9 in the tollowing way. 

[0089] The antibody scFv-cys at a concentration of. 1 mg/ml in PBS has been reduced for 1 5 minutes by addition o1 
dithiolhreitol (OTT) at a final concBntiation of 0.1 mM. 

'5 [00301 0.1 ml Ola solution d bromo acetatnide prepared according to the exarnple 9 in OMSO (2 mgAnI; final con- 
centration 0.48 mM) have been added (o 0.9 ml of the reduced antibody solution, in order to have enough terthyenil 
derivative for both saturating the DTT present in solution and functionalizing the cysteines of the molecules of scFv- 
C/s. The reaction has been carried out for 2 h in ice. then stopped by addition of 0.1 ml of 100 mM DTT 
[0091] The terthienylated antibody has been purified by gel filtration on PD-10 (Pharmacia) column and the occurred 

10 terthlenyiation has been checlced out by ninning a gel electrciphorBsis on acrylamide in denaturing oondWons. The gel 
inadiated with uHiaviolet light showed the presence of a fluorescent band of molecular weight oi about 30000 daltdn. 
[0092] In the same way were prepared: 

- Mouse anti Herpes simplex Vims 1 and 2 antibody 
'5 - a terthienyl conjugate 

• Human anti Herpes simplex Virus 1 and 2 antibody Fab fragment- a-terthlenyl conjugate 

- Mouse anti Rubella vinjs a - terthienyl conjugate 



BIOgPAL EFFECT 

so 

Example 22 

[0093] Aniibacterlc activity of substituted tenhienyl derivatives. 

[0094] The bacterial strain TQ1 (Escherichia Coli) containing a plasmid with the gene of resistance to ampicillin has 

25 beengrown inmedlumSxTY-IGOitgAnlampicillintillreachingavalueof A**=0.5. 

[009S] Then the cells have been centrifuged, resuspended in PBS (10 times the original volume; A^'X'sO.OS) in Petri 
dishes. To each dish a dilution 1 :1 000 of a stock solution of photosensitizer [PBS (negative control), a-T or (a-T)-CHO 
(according to -the example 1)] in DMSO (1 mg/ml) has been added. The photosensitizer final concentration was there- 
fore 1 ^g/ml. The Petri dishes have been irradiated with gentle stirring by a UVP BLB lamp and plated In serial dilutions 

30 (10 til and 100 nO on plates of agar + 2XTY-1- 100 ng/ml ampicillin. 

[0098] The bacteria photo-killing efficacy, not only by the a-T but also by the (a-T)-CHO derivative is easily detectable 
according to the number of colonies formed on plate after irradiation as shown in following Table I 



TABLE I 





Colonies number 


10^1 


100 |J 


Negative control 


105 


106 


(a-T)-CHO 


50 


500 


a-T 


6 


48 



[0097] As shown the f ormll substituted terthienyl derivative keeps ha bioeidal activity. 



^ Example 23 

[0098];' Antitumoral activityof terthienylated antibodies. — , 

[0099] ^ TT^rMlujaf Tine COLO-38. derived Irom a Human melanoma, and the monoclonal 225-28S t erthienylated I 4^ 

antibody according to example 1 8 [and in the following denoted as lgG-(a-T)] are used. 
^ [01 00] The a-T moleoule/igG molecule ratio has been estimated to be 1 .6 on the basis of the conjugate absorption 

at 360 nm, using the absorption coefficient e^=2700O LM'^ cm'^ lor a-T, assuming quantitative recover of the protein 

used in the terthlenyiation, or from the molar extinction coefficients values 6^60=27000 LM-^ cm*' and e280=2700 LM-^ 

cm-1 as a contribution of the absorption at 280 nm typical of the protein under examination. 

[0101] COLO-38 cells, grown in RPMI medium added with 10% FETAL CALF SERUM (FCS). have been washed 
^ and parallely incubated in Petri dishes with IgC(B-T) (5 |iM). fgG akme (5 fiM). lg6-(a-T) not con^alated (5 fM) or only 

with the medium in the negative controls. 

[01 02] The dishes have been irradiated at 350 nm for 30 minutes, then washed and left to Incubate for 24 h In RPMI 
added with 10% FCa 
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[0103] Tha dead and living cells percentage has been finally determined in the folbwing way. 
[01 0^ The cells have been incutiated with propidium bromide and fluorescein diacetate, then washed and analysed 
with a confocal BioRad MRC 600® microscope. Ttno propidium bromide intensely colours the dead cells DNA in red, 
while the fluorescein diacetate is efficiently hydrdized to a green fluorescem product by esterases present in living cells. 
[01 05] In this way the analysis by two wavelengths laser confocal microscopy leads to the number of dead and living 
cells within the population. 





% Killing 


COLO 38 


HT29 


igG-(a-T) 


>go 


12 


IgG 


e 


14 


PBS 


6 


10 



[0106] The results above related clearly show that the melanoma cells are efficiently killed by lgG(a-T) but neither 
by not labelled IgG nor in the negative control made with HI 29 cells. In particular comparing the *% killing ' caused 
by IgG-(a-T) over HT 29 ceils it is clear that the a-T kicalizatnn, due to carrier molecule conjugate specific targeting, 
has as consequence the selective killing of the targeted cells. 

ExamolB 24 

[0107] A monoclonal antibody anti Candida albicans is functkmallzed with aTPOSu prepared as described in Exam- 
ple 6 at its amino residues according to the folkiwing procedure: 200 equivalents of aTPOSu solubllized in 100 |il of 
N-methyt-pyrrolidone where added to 0.32 mg of antibody in 100 )iM Phosphate pH = 8.5. The resulting solution was 
incubated 2 h at 37*C then the resulting labelled anUbody was purified by gel-filtration on Sephadex 025®. 
[0108] The presence of a-T bounded to the protein was confirmed from the UV-spectrum of the fractions eluted from 
the column at tha highest absorbing values at 280 nm and 360 nm (which refer respectively to the protein and the a- 
terlhienyl derivative). The protein recover Is practically 100% and the labelling ratk> is about 5 moles of a-T for each 
mole of protein. 

Example 25 

Antifunolne activity of vehiculated a-T 

[0109] A: Photokining of Candida albicans (Ca.) and Saccaromices cerevisiae (S.c.) celb mediated by lectines la- 
belled with a-T. 

[0110] Folbwing the previously described procedures (see examples 1 6 and 1 7} the product obtained in the example 
6 (aPTOSu) has been conjugated to concanavalin A (ConA) and to succinyl-concanavalin A (SuConA), a concanavalin 
derivative able to bind a great variety of fungi, but very less susceptible of agglutlnatton with respect to concanavalin A. 
[01 1 1] Saccharomyces cerevisiae and Candida albicans cultures, grown n Sabourad Dextrose broth at 37 'C lor 4 
h. were diluted up to a concentration of about 2.5 x 10* cells/ml. 

[0112] Aliquots of 0.1 ml of these suspensnns have been added in the sterile micro-plates wells by multi-channel 
pipet. Then 0.1 ml of solutnn having suitable concentratton containing the terthienylated derivative to test have been 
added in the various wells. 

[01 13] The tested compounds were the a-T, ConA-(a-T), SuConA-(a-T), ConA, SuConA, lgG-(a-T) antimalanoma 
(see the example 23) at the a-terthlenyl final concentration equal to 3x1 0-^ M/l. 

[0114] Samples of Candida albicans and Saccaromices cerevisiae suspensions containing no terthienyl-derivative 
acted as reference in the experiment. Suspensions of Candida albicans and Saccaromices cerevisiae thus prepared 
have been incubated in the dark for 0.5 h. then irradiated at 350 nm for 30 minutes. Aliquots of Candida albicans and 
Saccaromnes cerevisiae treated as above said and, respectively, non-treated were depqsited on Petri plates containing 
Sabouraud Dextrose Agar. The plates were incut>ated in the dark fe>r 24 h at 33* and the growth of tha treated and 
non-treated samples was evaluated. 



Compound 


Final cone. a-T (M/l) 


Final. Cone. ConA/ 
SuConA (WW) 


% Growth of col. Ca. and S.c. (non-treat. 
= 100) 


ConA-a-T 


3x10-' 


3x10* 


0 1 0 
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(continued) 



Compound 


Final cone. a-T (M/Q 


Final Cone. ConA/ 
SuConA (MA) 


% Growth of col. C.a and S.c. (non-treat. 
= 100) 


SuConA-oT 


5x10-' 




10 


5 


a-T 


4x10* 




90 


100 


ConA 




3.4x10« 


100 


100 


SuConA 




1.4x10* 


100 


100 


IgG anti melan. a-T 


6.5x10< 




80" 





'• Th* ootofdes mmiber bioeases up ta 100 by washing »• cells with a physiotagio sehitiDn containing 0.01% 1Wac» 20. 



[Oliq These results show that non-labellad lectines have no toxicity and non-vehiculated a-T can not bind to the 
cells and are not able to exert the cytotoxic action. 

[0116] On the other hand lectines labelled with a-T bind specifically and are stable to washing showing a good photo- 
sensibilization after irradiation. Finally non-related proteins labelled with a-T, (IgGantimelanoma -a-T) which can not 
bind on the ceils, show no photosensbllization capacity. B: Photoldliing mediated by specific a-T labelled anti Candida 



[01 17] TTie specific photosensibilization was evaluated on Candida albicans cell. A monoclonal antibody anti Candida 
albicans (C.a.) was labelled with a-TOSu according to the previously described procedure. 
[0118] The terthlenylated antibody, named IgG anti C.a. -a-T, containing 5 moles of a-T per mole of IgG, was used 
for the test of specific Idlling of this mycete. 

[0119] To a suspension of Candida albicans cells, (ATCC 10231 in PBS pH 7.4. 0.5 McFarland), aliquots of a-T (final 
cone 4x10< M/l). IgG anti C.a.-a-T (final cone. 6.5x10-7 m of a-T). IgG anti HSV-o-T (final cone. 6.5x10-« M/l of a-T) 
and IgG anti C.a. non-terthienylated (same cone, as in the conjugates rapresenting the control), were added. The cells 
were hcubated in the daric for 30*. the supematants eliminated and the cells washed three times with a physblogic 
solution and finally collected by cenUif ugation in order to eliminate the a-T or the terthienylated-antibody excess. 
[0120] The cells suspension in PBS was irradiated with a 360 nm light for 30" and 20|il aliquots deposited on Sab- 
ouraud-Agar plates which were Incubated in thedarl(for24h at 33>C. The number of developed colonies was compared 
to the control PBS). 



IgGantI C.a.-a-T 
IgGantiHSV-a-T 



Final Cone. (M/l) 
6.5x10-7 
6.5x10-« 
4x1 0-« 



% colonies growth (control = 100) 



[0121] The above reported results show that only the terthlenylated specific antibody binds to the cell wall of C.a 
cells producing a photodynamie effect 'in situ* after irradiation at 360 nm. 



Example 26 

[01 22] The cutaneous phototoxicity of the a-terthienylated derivatives was tested by treatment of the depilated sidn 
of albino guinea pigs. 

[0123] The test was performed on male guinea pigs (weight 200 • 2S0g) caged under controlled ventilation and at 
the temperature of 22*0. 

[0124] On the abdomen skin of the animals, which was accurately depilated 24 hours before the test, 10 )J of a 
solution of proteic conjugates linked to a-T (for example ConA-a-T, see example 13, and IgG anti HSVl-a-T) were 
applied, maintaining similar concentration of a-T. 

[01 25] After 1 hour the skin was repeteadely washed (Tween 20 0.01 % in PBS) and irradiated at 360 nm for 1 hour. 
The intensity of the erithemateous reactkm was detsmnined 48 hours after the irradiation. 
[01 26] The results show that the cutaneous phototmteity of the conjugates depends on the carrier used. If the carrier 
binds aspecifically, as in the case of ConA, and therefore is not totally removed by washing, only a slight decrease of 
the toxicity is obsen/ed after washing with a detergent. 

[0127] Conjugates prepared starling from antibodies which can recognise selectivety the pathogenic-agent, which 



14 



EP 0760 679 B1 



do not bind aspecilically on the skin, are cornpleteiy removed by washing and do not show a toxic reaction, confiiming 
their importance in the treatment of cutaneous infections. 





Erythema intensity 


Conjugate (cone ) 


no washing 


washing with detergent 


ConA-«-T 


0.62 


0.28 


tgG antiHSVI 


0.03 


0.0 


Erythema intensity scale: 0 no erythema, 1 max. erythema) 



[0128] The above reported examples clearly show that suitably vehleulated a-T, or its structural analogues, may be 
used for the selectiva and quantitative Idling of biologically and cEnicaily relevant targets such as cancer cells, bacteria 
and fungi. 

[012q Moreover the vinjses killing mediated by vehleulated a-T, for example of the heipes virus, is partlculaily in- 
teresting due to the possibility to act on One infection at topical level either concerning the acthre principle application 
or for the irradiation modalities of the interested zone. 

[013(q The temtis 'derivatized' and f unctionalized* as used in the present application indicate, when referred to the 
terthienyl-molety, the introduction In the molecule of groups capable of reacting with specific other groups while, when 
refen-ed to a protein, indicate the introduction in the protein of the terthienyknnety. 



Claims 

1 . Conjugates consisting of a carrier molecule and of an organic molecule able to efficiently produce singlet oxygen 
after irradiation wherein the organic molecule able to efficiently produce singlet oxygen after Irradiation is a com- 
pound having fonnula (I) 




where Z, , ^ ^3 equal or different one another are S or O, suitably derivatized In order to react with an amino, 
thiol, saccharide, hystidlne and thyrosine group of the carrier molecule and the carrier molecule is selected from 
antibodies, peptides, haptamars, sugars or other analogous carriers able to direct the photosensitizer molecule 
toward a biological target. 

2. Conjugates as claimed in claim 1 wherein the compound having fonnula (I) is 2,2';5' 2'-terthiophene suitably deri- 
vatized In order to react with an amino, thiol or saccharide, hystidine, tyrosine groups of the carrier molecule, as 
well as bound to Biotin and to photoreactivs side chains. 

3. Conjugates as claimed in claim 1 wherein the carrier molecule is United to the a-T by an avidin-biotin complex. 

4. Conjugates as claimed in claim 1 in which the compound having formula (I] is derivatized in order to react with an 
amino group of the carrier molecule. 

5. Compounds having formula (I) as claimed in claim 4 represented by the following formulas: 

(E) -3- (2,2': 5',2'- terthien-5-yl) propenoic N-hydroxy succinimido ester 
N-(5- methyl-2,2': 5", 2"- terthien-5-yl) - 1 - proIine-N-hydroxysuccinimido ester [a-TPOSu] 
N-methyl-N-(S-fnethyl-2,2': 5', 2'-torthien-5-yl)glycine-N-hydroxy-succBiimiclo ester 
N-methyl-N-(5-methyl-2,2': 5', 2*-terthlen-5-yi)glycine-N-hydroxy-sullosucclnimido ester 
N-S-mBthyl-(2,2':S',2"-terthlen-5-yl)-l-proline-N-hydroxysulph06uccinimido ester 
N-methyi-N-5-methyl-(2,2':5',2*-terthlen-5'yl)monomethyl succinimidate amide hydrochloride 
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N-fnothyl-N-5Hnemyl-(2.2':5\2Merthien-5-yO-3i)-azktophenyH)rop^ 
N-methyl-N-54nemyl-'(2.2':5\2Meithien-5^)-3-(2'Hfi!tro-S'-azido)phenytpro^ 

6. Conjugates as daimed in claim 1 wherein the compound having fomwia (I) is derivatized in order to react with a 
thiol group ot the carrier molecule. 

7. Compounds having formula (1) as claimed in claim 6 represented by the following tonnulas: 

N - methyl-N - (54nethyl-2.2': 5'.2'-terthlen-5-yl)-bromo acetamide 

S.S - pyrkJyI-dlthb - N- methyl- (5-melhyl-2.2': 5'.2'-teithien-5-yl)-propanamido. 

N- melhyl-N-5-methyl-(2.2':5'.2'- terthien-5-yl)-4 • (N-mal9imidomethyl)cyclohoxyl-1-carbQityamido. 

8. Conjugates as claimed in claim 1 wherein the compound having fomriula (I) is derivatized in order to react with a 
saccharide gioup of the carrier molecule. 

9. Compounds having formula (I) as claimed in claim 8 represented by: 
N-»mBthyl-N'^^-methyH22':5'.2Merthien-5-yl) glycyl hydrazid. 

10. Conjugates as claimed in claim 1 wherein the compound having fomiula (I) is derivatized in orderto react with a 
hystidine or thyioslne group. 

11. Compound having formula (I) as claimed in claim 10 represented by: 
N-meihyl-N-5-methyl(2.2':5',2*-terthlen-5-yl)-p-amlnobenzamide 

1 2. Conjugates as claimed in claim 1 wherein the compound having formula (I) is derivatived in oider to react virith Biotin. 

13. Compound having fomnula (I) as claimed in clavn 12 represented by; 
N.N'-dimethyl-N-5-methyl-(2.2':5*.2*-terlhien-5-yl)-N-biotinyl-1.r " 
N-methyl-N-(2,2':S',2"-terthien-5-yl)-methyl-biotinamide 

14. Conjugates as claimed in claim 1 obtained by conjugating: 

aTPOSu and concanavalin A 
aTPOSu and succinyl-concanavalin A 
oTPOSu and avidin 

(a-T)-CHOandBSA _ . 

g I POSu and monoclonal antibody 225-26S / 

"(o-l)-BrAcand8cFv-cys \. 

aTPOSu and monoclonal antibody anti C. albicans 

aTPOSu and monoclonal antibody anti Herpes simplex Vims 1 and 2 

aTPOSu and Human monoclonal antibody anti Herpes simplex Virus 1 and 2 Fab fragment 

aTPOSu and monoclonal antibody anti Rubella Vims. 

15. Use of the conjugates as claimed In claim 1 lor the preparation ol antibacterial, antiviral, antifungi, and aniitumoural 
compositions in combination with the suitable pharmaceutically acceptable excipients. 

16. Use as claimad in claim IS wherein the compositions are for oral, intramuscular and topical use. 



Patentanspruehe 

1. Konjugate bestehend aus einem Tragermolekul und einem organischen Molekul, das Singulett-Sauerstoff nach 
Bestrahlung effizient herstellen kann, wobei das organische MolekOI. das Singulett-Sauerstoff nach Bestrahiung 
effizient herstellen kann, eine Verbindung mit der Fomiel (I) 
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ist, worin Zv ^ und Za gleich oder varschieden voneinander S Oder O sind, die entsprechend derivatisiert sind. 
urn mil einer Amino-. Thio-, Saccharid-, HIstidin- Oder Thyroslngruppe des TragenmolekOls zu reagieren, und das 
TragermolekOI ist ausgewahU aus Antikorporn. Peptidwi. Haptaimren. Zuckem oder anderen analogert Tragerr>. 
die das FotosensibilisatormolekOt in Richtung des bk>k>gischen Ziels dirigieren konnen. 

2. Konjugate gemaO Anspruch 1 . wobei die \ferbindung der Formel (I) ein 2:ZS 2'-Teithk>phen ist. das entsprechend 
derivatisiert ist. urn mit ainer Amino-. Tlifo-. Saccharid-. HistkJin- oder Tyrosingmppe des TiagermolekOls zu rea- 
gieren, sowie an Bntin und fotoreakliven Seitenketten gebunden sein kann. 

3. Konjugate gemSB Anspruch 1 . wobei das TragermolekOI an das o-T durch einen AvWin-Btotin-Komplex gebunden 
ist 

4. KonjugategemaBAnspruch1.vraindieVerbindun9mitderFormel(l)soderivatisiertist.ummiteinerAminogruppe 
des TragermolekQIs zu reagieren. 

5. Verbindungen der Formal (I) gemaB Anspruch 4 dargestellt durch dia folgenden Formein: 

(E)-3-(2.2':5',2'-Tenhien-5-yl)propen-N-hydroxysuccinimidester 

N-(5-mGthyl-2,2':5',2'-tenhien-5-yl)-1-prolin-N-hydro)ty8Uccinimidoster[a-TPOSul 

N-methyl-N-(5-methyl-2.2':5'.2*-tei1hien-5-yl)glycin-N-hydio)cysuocinimWesler 

N-methyl-N-(5-methyl-2.2':5'.2'-tonhien-5-yl)glycin-N-hydroxy8u«08uccinimidester 

N-5-Methyl-(2,2':5',2*-terthien-5-yl)-1-pfolin-N-hydroxysul»osuccinimWester 

N-Melhyl-N-5-mothyl-(2,2':5',2"-terthien-5-yl)monomemylsuccinimidatamid-hydroclilorid 

N-Melhyl-N-S-niethyl-(2,2'-.5',2"-terthien-5-yl)-3-p-azidophenyl-propanamld 

N-K^athyl-N-5-mathyl-(2,2*:5'.2"-terthien-5-yl)-3-(2'-nitro-5'-azido)phenylpropanamkl. 

6. Konjugate gemaB Anspruch 1 . wobei die Veibindung der Formel (I) so derivatisiert ist. urn mit einer Thiolgwppe 

des TragermolekQIs zu reagieren. 

7. Verbindungen der Formel (I) gemaB Anspruch 6, dargestelft durch die folgenden Formein: 

N-Methyl-N^(5-mothyl^2^":5'.2Merthien^5-yl)-bromacetamid 

S.S-PyridylKJithk)-N-mothyl-(5-mothjrt-(2,2':5\2'-terthiBn-5-yl)p^ ^ ^ 

8. Konjugate gemaR Anspruch 1 , wobei die Veibindung der Formel (I) so derivatisiert ist. urn mit einer Saccharid- 

gruppe das TragamrolekOls zu reagieren. 

9. Verbindungen dar Formal (I) gemaB Anspruch 8 dargestellt durch: 
N-<»Methyl-N«-S-methyl-(2,2':5'.2"-terthien-5-yl)9lycylhydra2id. 

10. Konjugate gemaO Anspruch 1 , wobei die VerbMung der Formal (I) so derivatisiert ist, daB sia mit einer Histidin- 
oder Thyroslngruppe reagieren kann. 

11. Verbindung der Formel (I) gemaB Anspruch 10 dargestellt durch: 
N-Mathyl-N-5-methyl-(2.2':5'.2'-terthian-5-yl)-p-aminobenzamid, 

12. Konjugate gemSB Anspnjch 1 . worin die Verbindung der Formel (I) so derivatlsisrt ist. daB sie mit Brotin reagieren 
kann. 

13. Verbindung der Fonnel (I) gemaB Anspruch 12 dargestellt durch: 
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N.WOimemyKN-5-niolhyH2,2':5\2'-terihiOT-5-yl)-N4)iotinyN1.2Kliamiiw 
N-Methyl-N-(2,2':5'.2'-terthlen-5-yl)methyl-bteanamld. 

14. Konjugate gemaB Anspruch 1 srtialten durch Konjugieren von: 

aTPOSu und Concanavalin A 
oTPOSu und Succinyl-Concanavalin A 
aTPOSu und Avidin 
{o-T)-CHOund BSA 

aTPOSu und monoklonalem Antikdrper 225-28S 
(a-T)-BrAc und scFv-cys 

aTPOSu und monoklonalem Antikorper anti C. albicans 

aTPOSu und monoklonalem Antikdn^or anti Herpes simplex Vinis 1 und 2 

aTPOSu und humanem monoklonalem Antikorper anti Herpes simplex Vims 1 und 2 Fab Fragment 

aTPOSu und monoktonalem Antikdrper anti Rubella Virus. 

1 5. Venrandung der Konjugate gemaB Anspruch 1 zur Haretellung von antlbakteriellen, antivifalen, antifungizftlen und 
Antitumor-Zusammensstzungen in Kombination mil gealgneten pharmazeutlsch annehmbaren Exzipienten. 

16. Verwendung gemaB Anspruch 15, wobei die ZUsammensetzungen zur oralen, intramuskularen und topischan 
Vanwendungslnd. 



1. Conlugute consistent en una molteule porteuse et en una molecule organiqua capable de produire etficacament 
un singulet oxygdne aprte iriadialnn. dans lesquels la molteule organique capable de produire elficacement un 
singulet oxygdne aprte irradlaUon est un compose ayant la formule (I); 




dans laquelle , Z2 et Za idsntk^ues ou dllfdrents les uns des autres reprdsentent S ou O, oonvenablement d^ri- 
vatis^s pour rtegir avec un groupa amino, thtol. saccharkJe, histUine et tyrosine de la molteule porteuse, et ladite 
molecule porteuse est choisie parmi les antteoips, peptides, heptamires, sucres et autres vdhlcuies anatogues 
capables da diriger la molteule photosensibilisatrice vers una cible b»logk|ue. 

2. Conjuguds selon la revendlcalton 1 , dans lesquels le compost ayant la ioimule (I) est le 2,2': 5',2'-terthiophdne 
convenablement d^rivatisd pour rtegir avec des groupas amino, thbl, ou saccharide, histldlne et tyrosine de la 
molteula porteuse, ainsi que pour se lier k la biot'ne et k des chatnes Iat6rales pholor^actives. 

3. Conjugute soton la revendication 1 , dans lesquels la molteule est lito d la a-T par un complexs avidinB-bk}|jne. 

4. Conjuguds selon la revendication 1, dans lesquels le compost ayant la formule (I) est MmaOsS pour ntagir avec 
un groupe amino de la molecule porteuse. 

5. Composes ayant la formula (I) selon la revendication 4, reprdsentds par las fbrmules suivantes : 

(E)-3-(2,2':5',2"-terthi6n-5-yl)- 1 -propdnoIque-N-hydroxysuccinimido ester 

- N-(5-mSthyl-2.2':5',2'-tarthiSn-5-yl)-1 -proline-N-hydroxysuccinimido ester (a-TPOSu| 

- N-m6thyl-N-(5-m6thyl-2,2': 5'.2Merthl6n-5-yl)glycine-N-hydroxysuccinimido ester 

• N-mdthyl-N-(5-m6thyl-2.2':S'.2Merthi6n-5^l)glycine-N-hydraxysuifosuccinimidoester 

- N-m6thyi-N-(2,2-:S',2'-tarthidn-5-yl)-1-proline-N-hydioxysulfosuccinimido ester 
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- N-m6lhyl-N-5-fn«hyl-(2.2':5",2Merthi6n-5-yl)fnonom6thyle succbiimidate amide chloihydiate 

- N-m6ihyl-N-5Hn6myl-(2.2':5\2Merthi6n-5-yl)-3i»-azWopMnyl-propanamid8 

- N-m6myl-N-5-m6lhyl-(2,2':5\2Merthi6n-5-yl)-3-(2'-nitto-5'-a2ido)ph6nylpropanamk^ 

6. ConjuguAs salon la revendicatlon 1 , dans lesquels Is composS ayant la formule (I) est ddrivatis6 pour i6agir awec 
un groupe thiol do la moldcule porteuse. 

7. Composte ayant la formule (1} selon la revendicatlon 6, reprdsentte par les fonmules suivantes : 

• N-m«lhyl-N-(5-m6thy|.2.?: 5',2Merthien-5-yObromoacatamlde 

- S.S-pyridyl-d»hio N-mfthyl-(5-mdthyl-2.2':5*.2"-tenhiSn-5-yl)-propanamlde 

- Nm6thyl-N-S4n61hyl-(2.2':5\2Merthi6n-5-ylH-(N-rnal6Wdoin4thyl)cycl^^ 

8. Conjugu6s selon la revandlcalion 1 . dans lesquels to conipos6 ayant la formule (I) est d6rivatlsd pour rdagir avec 
un groupe saccharide de la molteula porteuse. 

9. Compose ayant la fonnule (I) selon la revendicatlon 8, reprisentd par: 

- N«-m6thyl-N«-5-m6thyl-(2.2^5'.2Merthi6n-5-yl)glycylhydrazido. 

10. Conjugufis selon la revendicatlon 1 . dans lesquels le compose ayant la fomiule (1) est ddrivatis6 pour rdagir avec 
un groupe histidine ou tyrosine. 

11. Compose ayant la formule (I) selon la revendicatlon 10. reprteentd par : 

- N-m6thyl-N-5-m6thyl-(2.2':5'.2Merthi6n-S^)-p-aminoben2amidB. 

12. Conji^ufe selon la revendlcation 1. dans lesquels le compos* ayant la formule (I) est d^rivatls* pour r6aglr avec 

13. Compos6 ayant la fomiule (I) selon la revendication 12, represent* par : 

. N.N'-dlm6thyl-N-5-m6thyl-(2.2';5'.2"-tetthi6n-5-yl)-N-biotinyl-1,2-diamino6ttiane; 

- N-m6thyl-N-(2.2':5'.2Menhi6n-5-yl)m6lhyl-blotlnamide. 

14. Conjugu^s seton la revendication 1, obtenus en conjuguant : 

aTPOSu et la concanavalina A 

• aTPOSu el la succinyl-concanavallne A 
aTPOSu el I'avidine 

- (a-T)-CHO ot BSA 

• o-TPOSu et I'anticorps monoclonal 22S-28S 

- (o-T)-BrAc et scFv-cys 

- aTPOSu etranticorps monoclonal antl-C.albicans 

- aTPOSu et fanticorps monoclonal anti-Vims de merpte simplex 1 et 2 

. aTPOSu et to fragment Fab d'anticoips monoclonal humain anti-Vinjs de rHerpte simplex 1 et 2 

- aTPOSu et fanticorps monoclonal anti-Virus de la Rubeola 

1 5. Utilisation de conjuguSs seton la revendication 1 , pour la preparation de composittons antibact6riennes, antiviralos. 
antifongiques et antitumorales en oomblnalson avec des excipients approprito pharmaceutiquement acceptables. 

16. Utilisation selon la revendication 15. dans laqueUe les compositions sont desthds d I'emptoi par vole orale, par 
vole intramusculaire et par voie topique. 



19 



